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(J) Soluble covering for cardiac pacing electrode. 



@ A biocompatible covering {30). solubie in budy 
fluids- surrounds trie fixation r-,elix (28) of an implan- 
table cardiac electrode as the electrode, and its 
adjoining lead (16), are inserted intravenously to a 
seeded cardiac chamber. The covering sire and 
shape are selected for protection cf biood vessels 
ano ether body Tissues during insertion, and for 
^ exposure of the fixatior. element i'26) shortly after >ts 
proper positioning. The covsring (30) may be ap~ 
J£J plied to the fixation element (.28) cy a dip crjatinrj 
process, or formed separately by casting or injection 
melding, for later attachment to the load (10) ristal 
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enr. using en adhesive. 
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SOLUBLE COVERING FOR CARDIAC PACING ELECTRODE 



T;-i5 invention relat s to cardiac diagnostic and 
chrcnic thsrapeutic leads, and note particular* to 
lixation naris in which an siecircde incudes an 
ancronrg element. 

Tha utility of cardiac racing eads '"s well rec- 
CQ^'Zvd. Soth for carrying puss stimulation srcrals 
;o fhe "eart frcm a pacemaker, and for monitoring 
heart electrical activity ir^m outeice the body. 
Many such leads are sufficiently flexible and small 
m ciarreier for intravenous mtreo'-jctton to a cardiac 
cavity, *haieupun an electrode as the distal end of 
!he lead .s implanted -nro the endocardiun to se- 
cure '.he 'e2d. For this purpose, heiicai coils, earns 
and othe; anchoring el events are provided, typi- 
cally as part of (he etectroce. 

The anchoring element must be sufficiently 
sharp :c penetrate ;he endocardium and secuiO the 
e ! ectrode agairst becoming detached, lor example 
due tc contractions of re myocardium. During a 
critical pence immediate;y a rt er import and pricr 
to full Xerotic growth, usually three to twelve weeks, 
the angering element must provide substantially 
the entire force maintaining tfta alectroca in i?S 
selected location. Given these requirements, it is 
not surp'sing that an effective anchoring element 
r.an neccme enta/tgted in th: vein, heart waive or 
other [issue encountered during its intravenous in- 
sertion. 

The prob'em has givers ';se to numerous pro- 
pesea solutions. For example. U. S. Patent No. 
3.9/4.834 to Kane granted August :7. i976 shows 
a °lae*g Ahich shrouds the sherp tip cf a 'htaiion 
heiin. out coilapses in accordion-- ike 'ashion as the 
helix is turned into the endecardium. in u. S. Pat- 
3nt No. ^282.385 to Bisoing granted August 11, 
tS8l. a protective core is surrounded by the hetix. 
and is novaoie axiaily relative to the helix. A wire, 
attached to the core. extends through the lead and 
can be pulled after lead insertion to withdraw the 
cere, exposing the helix, u. S. Pstenl No. 
4.1 46,326 to Dutcher et al granted March 27. 1975 
discloses an extensible and retractable core sur- 
rounded by the helnt. 

Other solutions involve making the fixation ele- 
ment movacda. For example, in U. S. Patent No. 
4.fao,oeo to Murphy grantee Cecomber 25. 1979. 
a spt>al toil, normally recessed within a guide tube, 
can be 'otated whereby *t emerges beyond the 
tuoe. U 5. Patent No. 3,044.2a2 to Bekluc yranted 
Octaber 29. 1974 discloses a plunger outside of 
Hie bedy «hicr>, after release of two locWrg mecha- 
nisms, is movable to pusti ourward a barb-tike tip. 
A somewhat similar arrangement, involving a plati- 
num piston movabl to push a harpoon-shaped 
ancno' beyonp ;he end of a tnhuiar eleciroce. is 



shown in U. S. Patent No 4 25B.724 tc Balat et al 
granted March 31. 1981. 

Such devices, while satisfactory in certain re- 
scects, are undesirable m that leads employing 
5 them must isvc a iarger diameter. They often 
•squire additional tenia, for example a stylet-type 
screw driver fcr rotating t^e helix. Further, such 
devices are often overly csrr.oiex. dimmish inc. their 
rsliabil-ty 3nc raising the pcssibiiity of a current 
•c leakage path oeiween cor.aixtors of biooiar :eads. 

Thc-reforq-. t is ^n cbiccr cf ihic present irvcr- 
lien do provice a smccih, -cunded covering fcr the 
anchoring element nf a card.-ac endscertiiat elec- 
trode (rj facilitate intravenous inuertion cf the alec- 
's trode. 

Another ob;ect of the invention is to provide 
such a covering wnieh is sclufclo in t>gdy r^ids, 
thereby to expese the ancrenng eienent at a 
specified lirre alter its imeal ; nser:ien <r-.o t-ne aady. 

?c Yet another ociect s to provice a simple, non- 
nechanical means fcr covering fixation mecha- 
nisms curing ir'ravencus insertion of a pacing elec- 
trode having an anchoring element, .vithcut requir- 
ing any longitudinal relative .Tcvement between the 

:e electrode and anchoring element. 



SUMMARY Or TKE INVENTION , 

JO 

To achieve these ara other objects, there is 
provided an intravascular ead implantable inside a 
oatient's body. The ead includes an electrode hav- 
ing a fixation element !ji effecting penetration inic 

>s encccsrdiai issue at a selected location to secure 
the electrode at the selected ocation. The ead 
includes one or mora flexible electrical corductors, 
ana one cr mere flexible, biocompatible dielectric 
sheaths surroundir.g the conductors alcng substan- 

<o tially their entire length. A coupling means elec- 
trically affS mechanically joins Inn plflctrorie tn a 
distal end of the conductor, whereby the conductor 
anc electrode transmit eiccrrica: signals from the 
selected location to the lead proximal end. A 

45 biocompatible coveting surrounds the fixation ele- 
ment and facilitate? intravascular rnuvornent uf the 
electrode. The coverirg is scluble in aodiiy fluids 
and has a thickness selected tc allow at least a 
predetermined minimum time for the intravascular 

50 insertion of the lead and electrode, and fcr the 
positioning cf rr.e electrode at -eaet orommata to 
the selected location, jefure the covering dissolves 
sufficiently tc exoose the fixation element arc per- 
mit th a penetration. 

Mannitot. and other sugar derivatives, h.ave 
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been fuund Su table rcr crmrtj t-ie ajvonng, «r.ich 
can be produced by doping the fixation element 
into a ceakar containing the matMiitol cr other cov- 
ering constituent at a temperature siie^-ily above ts 
■veiling point The fixation element is removed- 
cooling element, aiong with a portion ot rr.a- 
tetial aehenng to it Alternatively. :he covering can 
he prcforrred as a caosule. wth a bore formed in 
tr.s capsule for acccmmocating (he fixation ele- 
ment. An adhesive is the" used to ioi.i the cavcnnq 
u :he slectrodB. with iha fixation eement nsiae the 
bora. 

Anotfer asoect i)f the uresent ir.v^nticn is an 
apparatus for 'aciiita:hg intravascular insertion of a 
cardiac facing electrcde The apparatus induces a 
"iccD^oatiblfi: non-pyrorjeric cov»rinLj substantial- 
ly surrcunaing a fiyaticn element of an aisctrcde. 
The Covering a 3oluble n oodily fluids and hES a 
:nicKness selected tu allow at least a preoeter- 
mred ;ime for intravascular insertion of the elec- 
trode 3; least prexjr"at5 a seeded ideation Reside 
the body of the oat'ert. before the covering dis- 
solves sijfficiently to ecccse the fixation element to 
permit panEttacon of the fixation element into Dody 
tissue al the selected location. 

As &nolh& aspf>ct of r& invsrsan. itrsrs is 
disclosed a process 'or coating a Nation dement 
ji a goby inpiarrtaoie electrode. including the 
steps of: 

\a\ selecting a ijiuocn-.QaUKo. ion-pyrogantc 
rratesial icK-o'e m bnrfiiy 'Lids ar.d having a mail- 
ing pant suostantieMy accve rormal body tempera- 
tuie. ana realing ".ho material to a temperature 
sightly above its rnelurc, point; 

ib) cipping a iixaticn element cf a body 
impiaritaaie electrc-Ce mlu a solution of the material 
maintained at said temperature; 

(c> removing the "xation element, along «ith 
an initial pcrrion of the matenaj adnering to the 
fiction element, from the solution and peirmtting 
them to coot a sufficient time for said initial portion 
:o at least partially solidify; 

il) cipping said fixation element and mirias 
portion into tfte solution 'ot a time sufficient w 
parirv-t a subsecuont portion of the material to 
aiihftre to the initial portion: and 

•;e) ramov<ng ths fixation element, initiai por- 
tion zna subsequent potion from the solution, and 
permuting -.dem to n.ioi to an ambient temperature. 

Steps (d) and (ei may be repeated until the 
thickness of the covering is sufficient 'cr ^e de- 
sired dissolving lime?. 

A cove;»i^ in accordance with the presant in- 
vention, whether piefcmed or applied through dip 
coating, forms a smggih. ulunt diatai tip foi its 
associated ead. allowing an expeditious, intrave- 
nous insertion of the ead. without concern that the 



fixation element fit snag upon, -ear or ctharvKS 
damage :he vein or any other tissue as it traveis 
toward the heart. A short lim after 710 electrode 
reacre* ihe selected cardiac chamber, trere is a 

5 sufficient cissolving of the covering such that C© 
"jtaticn element is e»puseu and ready a penetrat 
;ne endocardium. 

Du& '.g me many marenals suiiable for fte 
covering, *r\ich' induce various SSJte and polyvinyl' 

•i pyrclinone as -veil as ;he aforementioned sugar 
derivatives and further cue to controlling the cover- 
.'ig thickness, a wide range of disserving times is 
available, so that a particular covering can be tai- 
lored to the expected :ime for a canicular proce- 

:5 cure. Furrier refinement is aroviued ay the prefor- 
ms capsule, due ;o ^rranced cantrnl ever size, 
thickness and surface araa of 'he covering. 

■>0 IN -H£ DRAWINGS 



For a better aopreciaticn of these and other 
'eaiutss and advantages, reference is made \o the 
»s Tcilowing detailed description, ana ".he drawings, in 

Figure 1 is a side sectional viev» of the distal 
end region nl an implantable, pesitiva fixation, car- 
diac lead; 

30 Figure 2 is an enarged side view snowmg 

the lead of F ; gure 1 provided with a soluble cover- 
ing in accordance with :he present invention; 

Figure 3 is a view similar to tt-at nfr figure 2. 
■ Miistratirig the cove'irg at an intermfiniatn stage Of 
as its form anon; 

Figure A a a side view Of 3 lead provided 
Ai:h a second embodiment ccvering; 

Figure 5 is a sice filavation >>i a lead pro- 
vitlad with, a third errboatment ccvering ccmprlsing 
j/7 a ncloed Ilo; 

Figures 6 anrj 7 ara side •'lews of leads 
provided with covering comprising pre-mo.neiJ lips; 
and 

Figures 8 ana 9 are top and side views, 
4.5 respectively, of a tool vised in 'orming so»ubla 
coverings pursuant ;o the present invention. 



so DETAILED DESCRIPTION OF THE PREFERRED 
EMSCDIMENT 



Turning now to J h« drawings, (here is shown in 
ss Figure 1 tf-e distal end region of an implantable, 
positive fixation, uardiac loaa 16. Devices such as 
lead 16 typically are inserred intravenouely. for 
axarroie into the subclavian vein or the cephalic 
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•/em. arr progressively ^oved toward (he heart 
unm ye Jistal and reaches a seiectefi cardiac 
ctamte'. «:lh ihe distal dp positioned a se- 
lected nation, the lead proximal end, .-iill «j<3ide 
<3« *e scdy. 13 maneuvered to implant the cJrstas tip 
ir:o rt*e rmccarcium. The implanted ead transmits 
eiectncai £:c/ia.s between the selected loeatien n 
the ^eait 3rd the .ead orox-mal end, for cne cr 
both of 'ac pumoses: to mentor heart eiectncai 
activity at the selected ocation, and tc carry Stimi.:- 
aring iigrais to the selectee 'ocatioo frcm a puise 
generator ■."■at shown) ;cnnected '.o tr.e lead oroxi- 
~ai t--c. 

Tc yarsrnt the electrxal signals :he^e : s arc- 
;:defl e.sctrical conductor, srewn n Figure I as 
a c'cuo'e-itfcund carl 18 for met: of a mete: cloy. 
Tre provides maximum flexibility for conform- 
irg to '."S /Sin, with minims! Stress on the cor.ouc- 
tcr. At :ne '-istal end ol th aad is an eiec:rccB 20, 
<?.ev;;r.ra.7y jref •■^ecnamcaHY •sovptsd to coil 18 ty 
?. rjleti.-'.im 3lloy -nmp tube 22. A fiex'ble. dielCCtr'C 
sheath 2-t surrounds trte coii and "imp fjae. A 
suitab e material for the sheath is silicone rubber. 

Eieztrode 20 is pnrcus. having a screen 26 
farmed it a platinum a.ioy. Screen 26 aids in 
"rcn;.: fifaticn. thereby fibrous collective i ssue 
intertwines wth the screen tc 'irmly seore elec- 
trode 2C F : brous encaos ulatirjn, howsvsr. *an take 
«eel<s. a-'d it i$ essential to provide a means for 
positive*/ securing the lead distal end during (he 
time .m^eciaiely following implantation To this 
&iq. ihe-a iS provided a fixation helix 28 of o;ati- 
num e=!cy He.ix 28 has a sharp point at its distai 
end. Ah'Ch readily pencfetcs the sndocarcium 
Upon .ntiai per.etiation. the neiix is manipulated 
frcm Te aradnal end cf lead ifi. whereoy it 
rotates clockwise, to further penetrate the tissue, to 
r.e pent "im.'y seedling electrode 20 at the 
duswji-alBi: endccardiaJ location. 

A ^ittcletn associated wi th heiia 28 is t»-.at its 
sharp up .3 capable of snagging and becoming 
or.tar-gi«0 "ith the fclood v9«9«l ~all, 'ignoue 

values, it ream valve. Consequently, the physician 
usiny •on} 'S typically is advised to rotate the heiix 
counterclockwise, which tends to draw the sharp 
point ;i tre helix away frcm the tissue it oncoun- 
ters, to Minimize "lie potential tor enteng lenient. 
Alternatively, protective devices, such as those cis* 
cussed above. hava been employed. 

Figure 2 illustrates lead 16 with a covering or 
Po 30 mounted at its distai end in acccrcance with 
tr.e present invention. Tip 30 is soiid, and adheres 
to helm 28. screen 16 and ".he distal er.rj of 8h»ath 
24. The outer surface of tip 30 is generally sprier- 
ci3. richer, the precise surface configuration is 
rci so important aa the fact that lip 30 is smooth. 
iownded and blunt, and trat it comotetcly sur- 
rounds Nation helix 28 to protect intravascular and 



ether tissue frcm the (ixacian teWx, particularly its 
srarp point 32- 

Tlo 30 is composed >if a non-toxic, aioccm- 
patible ard norr-pyicgcnio material. Also, the ma- 

s teriai must be sofuoie in body fluids (pardcuiarly 
b:cod), within a temoerature range encorrpassing 
normal bocy •fiJT.oera-ure f37* C). Further, trio 
material of tip 30 must mairtgin its structural integ- 
rty In an environment of oody ftwd3 at or about 

=3 ncrmal aody temperature, 'n that it should not 
undergo olastic or elastic de?orrr*ation as it cis- 
so;ve3- Usually the structural irwgrity rsquirement 
s satisfied if the ~e ting point of the tip is substsn- 
tia.!y above normal body t^noeratures. •>. fact prsf- 

: 5 erab"/ GO* C. cr h qher. 

In cne exam pre. ':p 30 has been formed of 
rranntcl, chemical formula CsH-iOs- Mannitcl "as 
a melting point of abOU 137* C-. ar.d one grim 
dissolves in eocul 5 S •milliliters cf «£ier, *:th sdu- 

N b'Otty Osmg greater ..i net after. Manaitoi in $ gisss 
beaker *as first heatec to a temperature between 
177* and 182" C slightly above <ts r^e:iing point, 
2nd maintained at that temperature. The rjisial end 
of lead 18 was irrnersec :n ire mannitol solution 

J5 for a brief time 2nd withdrawn. A porton of the 
mann-tof achered X he>ix ZS, forming a core por- 
tion 34 as illustra:ed « Figure 3. Away from the 
beai<er, 'etix 28 and ':ore portion 34 were allowed 
to cool a sufficient t:me for the core portion to 

jo solidify. This ccoiing required stcut five secencs. 

Following coding, the heac distal end was dip- 
ped mio the mannitcl meit once again, ihen wilh- 
dia«n afler about rjna sscn-d. A second portion af 
the mannitol (nfilt, adher'rg to r.ntn pcrtion 34. helix 

js 28 and screen 26. was sufficient ir ccmbination 
wth the core poiiion to form cto 30 as 'iiusirated 
Figure 2. The sp'neroia tip configuration results 
from the natural surfaca tension of lh& mannitol 
meit as it aqikiifiaa. A ! : p forr^ed in this rnanrer 

« dissolves in water heated to about 38* C in aocut 
three and one-half minutes. 

Cei-a-loii tn.^ix nt thit qv amnio ha'^B yiBlderl 

consistently satisfactory lead tps. The results in- 
dicate that the precise temperature ol Ihe mannitol 

js melt is not critical, so long as it is maintained in 
ieuic form, slightly above the melting point. Like- 
wise, the duration of each dip coating is not critical, 
although it must be sufficient for aaherence of 
subsequent mannitol 'ayers -.vhile not so long as to 

5U melt mannitol previously soticified onto ihe lead. 
Finally, as ths numoer of dip coatings required is 
largery a function of cesired tip sfze, certain tip 
designs may require substantially more tr-an ;he 
two dip coatings described, 

55 The dissolving time for tip 30 in body fluid is 
controlled principally by the tip material, surface 
area and tMckneas so that increased dissolving 
times can b9 provided, if desired, by increasing the 
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1ip thickness. Ti e msic concern s -:iNai :\a 30 be 3f 
sufficient s<ze io ensure that lead 16 can be di- 
rected mtravenoussy to :ne selected cardiac eram- 
ber prior to exposure jf ^ehx 28. pailiculsriy at 
point 32. Also of ;orcem :s that within a reason- 
ably short time after insertion, tip 30 is completely 
dissolved to expose neiix 28 for the implanting of 
electrode £0. 

While the above example involves ma^nitol. 
other sugar cenvatives staole at !9mperatures ce- 
low 30* C. are auitatla substttutcs. for sxampte 
dextrcse. sorbose, sucrose, and glucosamine. Also 

i.ohlA am certain xxir* trr ayAmnln srH'.iijrrl fthlG- 

cde. potassium -rlnrrde. and scdium carbonate. A 
turner su.taDie constituent s polyvinylpyrrolidone 
i.PVP). These materials are suitable, as weii. ■n\v>i 
r.on-heiicai fi^atfen elements. 

The dio process described above, wnen used 
to form tip 30. rerc3 to trap eir which expands duo 
tc heating, anc ;an cause undesirable fcrmaiicn cf 
buobles in '.fie tip. In si.cn cases, t is advanta- 
geous to control !f".e cegree (0 which the lead distal 
and is submerge-;) nto '.he constituent melt. For 
axampie. Figure 4- Mlustrates a lead 36 in which a 
tip 40 entirely si rounds a fixation helix 42. T-p 40 
does not abut a sheath *A. Sut leaves a prcximal 
pcrtion 46 of a screen 48 exposed. As a result of 
such controlled submersion, air can escape 
Though proximal enrinr 48, and later the proximal 
portion facilitates ethylene oxide sterilization of the 
a act distil end. 

For improves cantrci over the size and snape 
cf 'he soluble tio, a tip SO for a lead 52 is fcrmec 
ay a casting or Injection molding of a constituent 
•neit. The <ip surrounds a r.elix S4 and screen 5S. 
ia abut a sheatn 56. As n-oicated at 90. the profile 
cf the tip along its side s linear, white a founded 
oluit cistal end 62 is retained. This allows a reduc- 
tion of tip diameter to tne nominal leao ciameter, to 
furher facilitate intravenous insertion. 

Another metnod of controlling the site and 
shape cf the tip is to preform the tip by casting or 
injectron molding. F : gure 6 Illustrates a lead 84 with 
a screen 95 and fixation helix 66 affixed to a 
conductor which is surrounded by a shealh 68. 
Surrounding the helix and screen ;'3 a preformed tip 
or capsule 70. fixea "o sheath 68 using an adhesive 
at 72. Such adhesive can be the rno.len material 
itself in the cheb of mannitol, a heated syrup of 
fructose and sucrose whicn solidifies upon cooling, 
or syrups of other sugars (mannitol. sorbitol, etc.). 
A large dianieter opening 74 is formed in capsule 
70 to accommodate screen 65, while a cylindrical 
3ore 76 of greater eeoth accommodates holix 66. 
As indicated by broken lines at 77 and 78. bore 76 
can be shaped to provide a substantially uniform 
thickress in capsule D if c sired. 0-e or nnore 
openings, as indicated at 79, can be formed if 



cesired to facilitate sterilization and increase the 
csosule surface araa exposed to bodily fluids dur- 
ing lead insertion. 

Although it requires an adhesiv not needed in 

5 t.ne dip coating or cirect mold approach, a prefor- 
med tip has sev ral significant advantages. First, it 
affords maximum control over the tip sue and 
shape, so :hat a comparatively precise dissolving 
time can be achieved by appropriately selecting tip 

:o constituents and tip thickness. The resulting con- 
sistency among many tips .-«ndars m j\o preformed 
Up the preferred choice for mass production. Also, 
ins oroformsd tiD rcouires :ess of tra 'io constitu- 
ent. In ^articular, ro constituent '8 provided where 

>?. ncne >s f.eedec - namely, in the cylinder defined 
by the fixation helix. This factor ccntrbutes to mere 
predictable dissolving times as well as material 
savings. Preformed tips are more amenable to be- 
ing installed or replaced on site. Finally, censtitu- 

io erts -hat cannot be veiled because of Jfceir ther- 
mal ns'abiiiiy. but which have the dessred dissolvi- 
ng pjopertros, can be fcimad into a tip such as tip 
70 oy compression or molding, examples of such 
constituents are lactase, lect'-hm m combination 

25 with cU'er materials, and glucosamine. 

In Figure 7. an alternative preformed tip or 
capsule 80 is mounted to a ead 92 over its fixation 
tieiix 84 and screen BS. A helical bore 68 is formed 
in tip 8*1, of a sizB and shape to accemmodat 

io helix 84. so that tip 60 is secured B lead 32 by 
turning it clockwise gpor* tne nelm. So mounted, tip 
80 depends less upon an adhesive, and may not 
require any adhesive to connect it to a sheath 80. 
Shown r Figures 8 and 9 is a forming tool 92. 

js which is an aJuminem block including two opposed 
sections 94 and 96 hale tcgether by socket hood 
screws 3S and 1CJ0. The Opposing walls of sections 
34 and 96 are cut away tc form cavities 102. 104 
and 1 OS when sections 94 and 36 are mounted 

«d with respect to each ether as shown in the figures. 
Spacers, ircicated at 1Q6. maintain a s<ight gap 
between sections 94 ano 36. preferably of about 
0 005 inches. 

The cavities are substantively identical in 

■15 shape, aiihougn tney can ee tormefl in ainerem 
sizes corresponding to tips of different selected 
$i2es. Cavity 104, lor example, includes a tip for- 
ming segment 1 10 and an uoper chamfered seg- 
ment i f2. Tip forming segment 110 nas the de- 
fa sired cylindrical sides and rounded base to form 
ihe desired blunt tip. while chamferert segment 1 12 
facilitates insertion cf "ips prior \o their shaping, 
and also serves as a temporary catch basin for 
excess melted tip material, 
ss Forming tool 92 is used to control the size and 
shape of a soluble tip formed by the tip process 
described in connection with Fgurss Z • 4. Mora 
p2rticurarly, the eao d-atal end -s dioped in the 
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rar.r.Lioi iciuticn. permitted to ccol. Ten dipped 
again, ^i: proc«ss being .eoeated a suffic-ent 
,-umber -I t:mes to form a t>p larger than the 
•Jesus 1 : as. Then, after testing terming tool 92 to 
a oes.'3C temperature, preferably slightly over the 
manmtof -netting pcint. the ! : p formed by dip coat- 
ng is Tcmentanly .nserlBd : nio the casirec one of 
-avries ,02 - 106. then quickly withdrawn, the 
;€si rea t'me within tne chosen cavty being a frac- 
tion of 3 second. During this brief insertion, the 
heated cavity *ali melts lh9 excess mannitoi, 
•vhereucon tre melt is rgmcved by draining 
:hrcugh the gap farmed by spaces 108. Pan of 11*6 
eifTess .-rarnitoi nretf "s collacted criefly in cham- 
fered segment \ '-2 before crainage. While not nec- 
essary, re da can be rotated slightly about a 
,amr:a ; a<is ,vhile Inserted, to further ensure the 
•desired zi mdricai sines and tlunt er.d. 

W"e"er 'orrrert by dp coining, direct mo'Cing 
or me'ied separately 'or later attachment, a soluole 
to .n accordance with the present invention -en- 
ters caciiac pacing lead implantation safer and 
less t.-aurratic tc the patient. As t is moved toward 
tre heart tfrrjugh a selected vem, the "rp dissolves, 
bu; st a sufficiently slow rate to prevent exposure 
if the fixation helix cr other 'nation element, until 
th9 electrode -3 at least near to its selected location 
along the endocardium. The sn-coth. rounded and 
blunt t;p m 'act expedites intravascular lead mser- 
ficn. The :ip thickness and constituent can be se- 
lected in accordance with the anticipated insertion' 
tune. «ifn osmrijiar accuracy in :he case of a 
preforned i-p or capsule. Thus, witfrn a brief pe- 
riod ol tine after proper positioning, the *ixa:iO" 
n=h* or ither tixacon element can ho manipulated 
frcn -u:s;de ;he booy, m the usual manner, '.o 
secure >^9 f>\ eel rode. 



Claims 

3. An ntravascular lead implantable inside a 
paiiert vchuing: 

in electrode saving a fixation element 'or effecting 
penetraticn into endocardial ;i5sue st a selected 
location :o secure said eleotrcde at said selected 
location; a flexible electrical conductor; a flexible, 
biocompatible dielectric sheath surrounding said 
nrtnouotor along substantially the entire length 
■hereof- 2nd a coupling means for electrically and 
necnanicaily ;cining said elactroce to a distal end 
of said conductor, whereby '.he sonrtuctor and elec- 
trode rransmit electrical signals between said se- 
lected location srci a proximal end of said conduc- 
tor aro 

a biocompatible covering surrounding said fixation 
ciemem for facilitating intravascular movarnHTit of 
said e ectrode, said covering soluble in bedy fluds. 



statie in sn ambient environment, having a melting 
ooint of at least 60' C. tending :o rraintain its 
structural integrity n. an environment of c-caily 
: iuid9 at approximately body temoeraluie. and hav- 

s my a thickness ae. acted lo allow at 'east a pre- 
cetermined minimum time for the intravascular in- 
sertion of said lead arso e'ectrode and the position- 
ing cf said electrode at east proximate said se- 
ected location, before said coverng dissolves suffi- 

'0 ciently to expose said fixation element and permit 
said panetraiior.. said covering censisiieg substan- 
tially of at east one at the following constituents: 
:nannitoi; cextrcse; sorbose; sucrose: sodium chio- 
r:de; potassium ;hloricte: and sodium carbenate. 

?5 * The sDoaratus ,3r : rtravescular lead of Claim 
1 2 or 3 *hetein: 

said covering enmp.-isea a preformed capsule wtth 
means forming a bore in said capsule for accom- 
modating sard fixation element, and means joining 
20 said capsule *i(h aspect to sa>d electrode with 
■said fixation element inside cf said bore. 

5 The apparatus nr intravascular I«at1 of Claim 
■i wherein: 

«aid joining means carrorises an adhesive. 
j5 6. The apparatus cr intravascular lead of Claim 
d wherein: 

said fixation element is a helix, and said oorB has a 
lelicai shape corresponding to '.he shape of sard 
-elix. 

jo 7. fhe intravascular .ead of Claim 2,3.4,5 or 6 
wherein: 

said efecirrjde induces an electrically conductive 
and core us eiectroce portion proximally of said 
rixation e.ement, 
js 3. Tne intravascular lead of Claim 7 wherein: 

said csvering overlies part of said pcroLs electrode 
portion and leave? rhe ramaincler of said portion 
exposed- 

1. An appaiacus for facilitating .ntravascu'ar in- 

>o ier'.ioii of a body implantable cev.ee. comprieing: 
a body-imp lan table device, a fixation element at a 
distal end ol said device, and a biocomoatible. non- 
pyrogenic ccvering auostantially surrcunding said 
fixation element, said covering having a melting 

*5 point of at least 60 ' C. being stable in an ambient 
environment, solubi© in body 'luids, tending to 
maintain its structural integrity in an environment of 
bodily fluids at approximately body temperature, 
and t-aving a '.hickress selected to allow at least a 

so predetermined time for the intravascular insertion 
cf said distal end at least proximate to a selected 
location inside a body of a living animal, before 
said covering dissolves sufficiently to expose said 
fixation RtRment tD permit penetration of the fixation 

!9 element into body tissue at said sotected location, 
said covering consisting substantially of at least 
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one of '.he flowing constituents: mannitcl; dex- 
trose; sorbose: sucrose: scdium chicrido; sodium 
carbonate, and potassium chloride. 

2. The apparatus of Cfaim 9 wherein: 
said body implantable device ccmor>ses a cardiac 
cscirg electrode. 

9. The apparatus of any preceding Claim 
•« herein: 

said covering is formed by dip coating a material 
comprising said covering in liquid meit form onto 
said fixation element 'or solidifying in surrounding 
i-aiation to said element. 

10. The aoearatus of Claim 2 wrgrein: 

said electrode fncudee an electrically conductive 
and porous screen located oroximally of said fix- 
ation element, and said electrode is selectively dip 
coated to cover said f-xatlon element and a po/t-oti 
or said screen, leaving the remainder of 3aid 
screen exoosed. 

1 1 . A process foi caating a fixation element of 
a body implantable electrons, including the steps 
3f: 

(a.i selecting a biocompatible, non-pyroyenic 
material soluble in bodily fSuitls and hav«ng a melt- 
ing point substantially above normal body tempera- 
are, and heating said materia) to a temperature 
siigtltly above -ts merting point; 

(t>) dipping a fixation element of a Body 
■mplanrable eiectrcde into 3 solution of said ma- 
terial maintained at satd temperature: 

(c) removing said fixation member, along 
with (tn xitial portion of said material aohering to 
said fixation member, frcm said solution and per- 
mitting them to cool a sufficient time to allow said 
first portion ;a at least partially solidify; 

(d) dipping said fixation memDar ano ma- 
terial portion, alter said coding, into said solution 
'or a time sufficieni to permit a subsequent portion 
cf said material to adhere to said initial portion; and 

,o) removing Ea<d iixahon memoer. initial 
portion and subsequent portion from said solution, 
and permitting !hem io cool to an ambient tem- 
perature. 

12. The process ot Claim u including the 
-urtrter seeps of: 

repeating steps ;d) and fe) until the combined 
thickness of said initial portion ana all subsequent 
oortiors is at least a predetermined value. 

13. The process of Claim 51 or 12 including 
the further steps of: 

providing means defining a cavity having a se- 
lected size and shape, and heating a well forming 
said cavity to a preselected temperature at .east as 
>iigh ss the maiting point of said material: and 
with the combined 'hickress of said material por- 
tions being at least said pred termmed value to 
form a tip larger than said cavity, momentarily 



irserting saic t ; p ioto said cavity ;o n^it excess 
material: and 

dramirg sard excess material from said cavity. 
14. An intravascular lead implantable inside a 

s patient, including: 

an electrode having a 'ixaticn eiement for effecting 
penetration into endocardiai '.issu at a selected 
location to secure saio electrode at said selected 
location: a flexible electrical conductor: a flexible, 

tq biocompatible d;e>ecuic sheath surrounding said 
conductor along substantially the entire length 
Tereof; ard a coupling means for electrically and 
mechanically jcining said electrode to a distal end 
cf said conductor, .vhereby the conductor and elec- 

;s ircne 'rarsmit electr-.cal signals between sard se- 
lected ocarion ana a proximal end of said conduc- 
tor, jnd 

a biocompatible covering surrounding said fixation 
alement for 'acilitatirg intravascular movement of 
so said electrode, iaid eovenrg soluble : i body riuiria, 
stable in an arrcient environment, having a melting 
point of at east 80 ' C. lending to maintain its 

Structural integrity in an environment ci\ bodily 
tluids at approximatley oody temperature, and hav- 

25 <\<a a thickness selected to allow at least a pre- 
determined minimum time for the intravascular -n- 
sertion of said electrode and the positioning of said 
eiectrcde at least proximate sard detected ccation. 
before said covering dissolves sufficiently to ex- 

jo pose said fixation element and sermit saic penetra- 
tion, wherein said covering is forrred by Oip coat- 
ing said fixation element with a liquid me«t of ma- 
:eiial corrorising said covewg. 

33 
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